The following Supporting Information is available for this article: 
Fig. S1
Frequency distribution of the synonymous substitutions per synonymous site (Ks) for the retained ninety gene duplicates in the AtSUMO1 and -2 duplication block. 
Fig. S4 Maximum likelihood (ML) tree of Brassicaceae SUMO1, -2, and -3 genes indicating that
Aethionema arabicum SUMO2 groups sister to the SUMO2 and SUMO3 clades. 
Table S1
List of the different plant genomes used in this study.
Table S2
Annotation of the Brassicaceae SUMO paralogs including expression details.
Table S3
Gene IDs of the here studied dicot SUMO/SUL genes in the three different genomic regions: SUMO-γA (AtSUMO4), SUMO-γB (AtSUMO1/2), and SUL-γC (AtSUMO5).
Table S4
Summary of the synteny between A. lyrata SUMO5 (ID: 16062200; Al4g17860) and the SUMO and SUL genes of the basal eudicots grape vine (V. vinifera) and eucalyptus (E. grandis). S3 Brassicaceae SUMO4 originates from an archetype SUMO that diversified after the spit of Brassicaceae and Cleomaceae. Genomic collinearity between the AtSUMO4 and -6 (At5g48700, -710) locus in A. thaliana and the Th26484, -85, and -86 locus in T. hassleriana indicates that these five genes represent syntenic paralogues. Th26486 represents an incomplete tandem duplication of Th26484 or -85 genes in the genome assembly, while Th26484 and -85 appear to be functional SUMO genes.
Fig. S4
Maximum likelihood (ML) tree of Brassicaceae SUMO1, -2, and -3 genes indicating that Aethionema arabicum SUMO2 groups sister to the SUMO2 and SUMO3 clades. The tandem duplication of SUMO2::SUMO3 occurred after the split of Aethionema genus. Both SUMO1/2 are conserved at the sequence level (short branch lengths) across Brassicaceae, while SUMO3 has diversified, been lost, or pseudogenized during the same period. A gene conversion event in E. salsugineum has converted SUMO3 in a -2 paralog (gene ID Thhalv10015081); which is marked with an asterisks (*). Numbers on the nodes represent bootstrap support values (%) of the individual braches. The scale bar corresponds to the number of nucleotide substitutions per site. The SUMO1/2 sequences from T. hassleriana and Cleome gynandra were used as outgroup. Footnotes: N/A, (1) Not or poorly annotated genome assembly limited our estimate of the number of SUMOs/SULs. (2) Publication unknown. ND, Not determined. *, Archetype SUMO sequences from this species were used to generate the gene tree in Figure 2 . #, SUMO & SUL sequences from this species are represented in Figure 5 , where they form jointly the SUMO-SUL network. 
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